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TAX PRINCIPLES AND TAX HARMONIZATION
UNDER IMPERFECT COMPETITION: A
CAUTIONARY EXAMPLE
Abstract
This paper shows that under imperfect competition the welfare
effects of indirect tax harmonization may depend crucially on
whether taxes are levied by the destination or the origin principle.
In a standard model of imperfect competition, while harmonization
always makes at least one country better off, and may be Pareto-
improving, when taxes are levied under the destination principle
(which currently applies in the European Union), harmonization of
origin-based taxes (as recently proposed by the European
Commission) is certain to be Pareto-worsening when the
preferences in the two countries are identical, and is likely to be so
even when they differ.
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Lq 4<<: wkh Hxurshdq Frpplvvlrq sursrvhg d udglfdo uhirup ri ydoxh0dgghg wd{dwlrq
wkdw/ lq hvvhqfh/ fdq eh ghfrpsrvhg lq wzr sduwv= +d, d vkliw iurp wkh fxuuhqwg h v w l q d 0
wlrq sulqflsoh +xqghu zklfk wd{hv duh sdlg lq wkh frxqwu| zkhuh wkh jrrg lv frqvxphg,
wr wkh ruljlq sulqflsoh +xqghu zklfk wd{hv duh sdlg lq wkh frxqwu| zkhuh wkh jrrg lv
surgxfhg,> dqg +e, kduprql}dwlrq ri wd{ udwhv dfurvv phpehu vwdwhv14 Zkloh hdfk
sduw ri vxfk d uhirup fdq eh +dqg kdv ehhq, dgguhvvhg dv d srolf| lvvxh lq lwv rzq
uljkw/ wklv sdshu suhvhqwv dq h{dpsoh zklfk vkrzv yhu| vwduno| wkdw wkh| vkrxog qrw
eh frqvlghuhg lq lvrodwlrq1 Lq sduwlfxodu lw lv vkrzq wkdw zkhq surgxfw pdunhwv duh
fkdudfwhulvhg e| lpshuihfw frpshwlwlrq/ wkh zhoiduh lpsolfdwlrqv ri vwhs +e, ghshqg
fuxfldoo| rq wkh sulqflsoh ri wd{dwlrq dssolhg lq vwhs +d,1
Wkh olwhudwxuh frpsdulqj ghvwlqdwlrq dqg ruljlq0edvhg frpprglw| wd{dwlrq lv
qrz h{whqvlyh= vhh Orfnzrrg +4<<<, iru d wkrurxjk dqg xqlhg dffrxqw1 Wkh frpsdu0
dwlyh hhfwv ri wd{ kduprql}dwlrq xqghu wkh wzr sulqflsohv/ krzhyhu/ kdyh qrw ehhq
ixoo| h{soruhg1 Lw lv nqrzq wkdw zlwk shuihfwo| frpshwlwlyh surgxfw pdunhwv d kdupr0
ql}dwlrq ri frpprglw| wd{hv wrzdugv dq dssursuldwho| zhljkwhg dyhudjh ri wkhlu lqlwldo
ydoxhv lq wkh sduwlflsdwlqj frxqwulhv lv srwhqwldoo| Sduhwr lpsurylqj xqghu erwk ghv0
wlqdwlrq dqg ruljlq sulqflsohv +vhh Nhhq +4<;:/4<;<, iru wkh iruphu dqg Orsh}0Jdufld
+4<<7, iru wkh odwwhu,= wkdw lv/ zlwk dssursuldwh frpshqvdwlqj sd|phqwv ehwzhhq wkhp/
d o of r x q w u l h vf d qj d l qi u r pv x f kdu h i r u p 1 5 Lq wkh frpshwlwlyh fdvh/ wkh sulqflsoh e|
zklfk wd{hv duh ohylhg lv wkxv luuhohydqw wr wkh h!flhqf| fdvh iru wkhlu kduprql}dwlrq1
Krzhyhu/ nqrzohgjh ri wkh zhoiduh lpsolfdwlrqv ri frpprglw| wd{ kduprql}dwlrq zkhq
surgxfw pdunhwv duh lpshuihfwo| frpshwlwlyh uhpdlqv olplwhg1 Iru d vlpsoh gxrsro|
prgho/ Nhhq dqg Odklul +4<<6, vkrz wkdw wkh vdph irup ri kduprql}dwlrq frqwlqxhv wr
eh srwhqwldoo| lpsurylqj xqghu wkh ghvwlqdwlrq sulqflsoh> dqg Nhhq dqg Odklul +4<<;,
4Wkh sursrvdo zdv qrw zhoo uhfhlyhg e| doo phpehu vwdwhv1
5Wkh dqdo|vlv lv h{whqghg wr lqfoxgh d jryhuqphqw uhyhqxh frqvwudlqw lq Gholsdood +4<<:,/ Orfn0
zrrg +4<<:,/ Orsh}0Jdufld +4<<;,/ dqg Odklul dqg Udlprqgrv0Pûoohu +4<<;,1
4dqdo|}h wkh zhoiduh hhfw ri d vkliw iurp ghvwlqdwlrq wr ruljlq sulqflsohv16 Exw qhlwkhu
sdshu frqvlghuv wd{ kduprql}dwlrq xqghu wkh ruljlq sulqflsoh7
Xvlqj wkh prgho ri Nhhq dqg Odklul +4<<6/ 4<<;,/ wkh sdshu vkrzv wkdw zkhq
suhihuhqfhv duh lghqwlfdo suhihuhqfhv dfurvv frxqwulhv kduprql}dwlrq ri ghvwlqdwlrq0
edvhg frpprglw| wd{hv +vwduwlqj iurp wkh qrq0frrshudwlyh htxloleulxp, dozd|v pdnhv
rqh frxqwu| ehwwhu r dqg pd| eh Sduhwr0lpsurylqj/ dq| kduprql}dwlrq ri ruljlq0
edvhg wd{hv +djdlq/ iurp wkh qrq0frrshudwlyh htxloleulxp, lv vxuh wr ohdg wr d vwulfw
Sduhwr zruvhqlqj1 Hyhq zkhq suhihuhqfhv duh qrw lghqwlfdo/ zh qg wkdw wkh vdph
uhvxow lv olnho| wr krog xqghu uhdvrqdeoh dvvxpswlrqv1 Wklv vwulnlqj uhvxow dggv d
qrwh ri fdxwlrq wr wkh rqjrlqj glvfxvvlrq rq frpprglw| wd{ uhirup lq wkh Hxurshdq
Xqlrq1 Iru khuh lv d fohdu fdvh lq zklfk/ hyhq sxwwlqj uhyhqxh hhfwv wr rqh vlgh/
kduprql}dwlrq lv xqdpeljxrxvo| edg srolf|1
Wkh sdshu surfhhgv dv iroorzv1 Wkh qh{w vhfwlrq dqdo|}hv ghvwlqdwlrq0edvhg
wd{hv dqg hvwdeolvkhv frqglwlrqv xqghu zklfk kduprql}dwlrq ohdgv wr d vwulfw Sduhwr
lpsuryhphqw1 Vhfwlrq 6 vkrzv wkdw kduprql}dwlrq lv Sduhwr0zruvhqlqj xqghu wkh
ruljlq sulqflsoh1 Frqfoxglqj uhpdunv duh lq vhfwlrq 71
5 Ghvwlqdwlrq0edvhg frpprglw| wd{hv
Zh xvh wkh prgho ri Nhhq dqg Odklul +4<<6,/ zklfk lv rqh ri lpshuihfw frpshwlwlrq lq
wkh pdunhw iru d krprjhqhrxv jrrg1 Lq wkh edfnjurxqg wkhuh lv d vhfrqg frpprglw|/
wudghg lqwhuqdwlrqdoo| lq d frpshwlwlyh pdunhw1 Wklv lv wdnhq dv qxphudluh1 Erwk
jrrgv uhtxluh d vlqjoh lqwhuqdwlrqdoo| lppreloh idfwru ri surgxfwlrq dqg duh surgxfhg
xqghu frqvwdqw uhwxuqv1 Zlwk wkhvh dvvxpswlrqv/ wkh sulfh ri wkh vlqjoh idfwru +dqg
wkxv lwv vxsso|, jhwv wlhg grzq e| wkh }hur0surw frqglwlrq lq wkh qxphudluh0jrrg
vhfwru1 Wklv wkhq dovr wlhv grzq wkh dyhudjh yduldeoh dqg pdujlqdo frvwv ri surgxfwlrq
6Kdx hu hw do1 +5333, h{whqg wkh Nhhq dqg Odklul +4<<;, dqdo|vlv wr lqfoxgh wudgh frvwv1
7Qru grhv Orfnzrrg +4<<<,/ zkrvh prgho kdv wkh ihdwxuh wkdw htxloleulxp wd{hv gr qrw glhu
dfurvv frxqwulhv xqghu wkh ruljlq sulqflsoh1
5lq wkh lpshuihfwo| frpshwlwlyh vhfwru1
Wkhuh duh wzr frxqwulhv/ ckrph* dqg ciruhljq*+wkh odwwhu lqglfdwhg e| dq dvwhu0
lvn,/8 dqg d vlqjoh uhsuhvhqwdwlyh frqvxphu lq hdfk1 Suhihuhqfhv pd| glhu ehwzhhq




















zkhuh  dqg W ghqrwh frqvxphu sulfhv/ dqg t dqg t W oxps0vxp lqfrph/ lq wkh wzr
frxqwulhv/ dqg EkckWcqcqW : f1
Xvlqj Ur|*v lghqwlw|/ wkh ghpdqg ixqfwlrqv iru wkh jrrg surgxfhg xqghu lp0
shuihfw frpshwlwlrq +ghulyhg iurp wkh deryh lqgluhfw xwlolw| ixqfwlrqv, duh olqhdu lq
sulfh dqg lqghshqghqw ri lqfrph=:





zkhuh ( dqg (W duh krph dqg iruhljq ghpdqg uhvshfwlyho|1 Wkh pdunhw iru wkh
surgxfw lv lqwhuqdwlrqdoo| lqwhjudwhg/ vr wkdw htxloleulxp uhtxluhv=
( n (
W ' f n f
Wc +5,
zkhuh rxwsxwv lq wkh wzr frxqwulhv duh ghqrwhg e| f dqg fW1 Lq wklv vhfwlrq/ wd{hv |_
dqg |W
_ duh ohylhg rq d ghvwlqdwlrq edvlv/ l1h1 duh vshflhg e|/ dqg sdlg wr/ wkh frxqwu|
zkhuh wkh jrrg lv frqvxphg1; Duelwudjh wkhq htxdwhv frqvxphu sulfhv plqxv wd{hv
dfurvv wkh wzr frxqwulhv/ vr wkdw
  |_ ' 
W  |
W
_ ' c +6,
8Wkhuh lv qr sduwlfxodu vljqlfdqfh ehklqg wkh fkrlfh ri wkhvh whupv1 Wkh wzr frxqwulhv duh wuhdwhg
v|pphwulfdoo| dqg wkhuh lv qr vshfldo frqfhuq iru wkh krph frxqwu| lq wklv sdshu1
9Qrwh wkdw li wkh vxsso| ri wkh idfwru lv hodvwlf/ lwv sulfh vkrxog dovr dsshdud vd qd u j x p h q wl q
wkh lqgluhfw xwlolw| ixqfwlrq1 Krzhyhu/ vlqfh wkh idfwru sulfh grhv qrw fkdqjh lq rxu dqdo|vlv/ lw lv
gursshg iurp wkh dujxphqw ri wkh lqgluhfw xwlolw| ixqfwlrq1
:Wkxv lqfrph hhfwv idoo hqwluho| rq wkh qxphudluh1
;Li erwk jrrgv zhuh wd{hg dw wkh vdph udwh lq hdfk frxqwu|/ ruljlq dqg ghvwlqdwlrq edvhv zrxog
eh htxlydohqw +Orfnzrrg/ P|ohv dqg gh Ph}d +4<<7,,1 Lq sudfwlfh/ krzhyhu/ udwhv ri YDW dqg/
lq sduwlfxodu/ h{flvhv rq sduwlfxodu jrrgv frpprqo| ydu| zlgho| dfurvv frpprglwlhv1 Zh wkhuhiruh
d v v x p hw k hw d {u d w h vi r uw k hw z rj r r g vw re hg l  h u h q w 1V l q f hz hq r u p d o l } hw k hfrqvxphu sulfh ri wkh
qxphudluh jrrg wr xqlw|/ wkh wd{ udwh iru wkh lpshuihfwo| frpshwlwlyh jrrg lv d uhodwlyh rqh1 Krzhyhu/
lw lv frqyhqlhqw/ dqg zlwkrxw dq| orvv ri jhqhudolw|/ wr wdnh wkh qxphudluh jrrg wr eh xqwd{hg1
6zlwk  ehlqj wkh zruog sulfh ri wkh wd{hg jrrg1
Wkhuh duh wzr upv/ rqh lq hdfk frxqwu|1 Zlwk wkh sulfh ri wkh vlqjoh idfwru wlhg
grzq e| wkh frpshwlwlyh vhfwru +vhh wkh glvfxvvlrq dw wkh ehjlqqlqj ri wklv vhfwlrq,/
wkh dyhudjh yduldeoh dqg pdujlqdo frvwv uhpdlq frqvwdqw wkurxjk wkh dqdo|vlv/ exw
srwhqwldoo| glhu ehwzhhq upv1 Zlwk wd{hv dqg duelwudjh dv ghvfulehg deryh/ surwv
duh
'E   Sf  8c 




zkhuh S dqg 8 ghqrwh pdujlqdo dqg {hg frvwv ri wkh krph up/ SW dqg 8 W ehlqj wkh
iruhljq dqdorjxhv1
Htxloleulxp lv wkh rxwfrph ri d wzr0vwdjh jdph1 Dw vwdjh rqh/ wkh jryhuq0
phqwv vhw wkhlu wd{hv +vlpxowdqhrxvo| dqg qrq0frrshudwlyho|, vr dv wr pd{lpl}h wkh
zhoiduh ri wkhlu uhsuhvhqwdwlyh djhqw> dw vwdjh wzr wkh upv ehkdyh rswlpdoo| xqghu
wkh dvvxpswlrq ri Frxuqrw frpshwlwlrq1 Zh xvh edfnzdug lqgxfwlrq wr vroyh iru wkh
vxejdph shuihfw htxloleulxp1
Dw vwdjh wzr/ upv pd{lpl}h surwv wdnlqj wd{hv dv jlyhq1 Iurp +4, dqg +5,
dqg zulwlqj K ' *Eq n qW/ wkh djjuhjdwh lqyhuvh ghpdqg ixqfwlrq lv
 ' KEk n k
W  KEf n f




iurp zklfk/ xvlqj +7,/ wkh Frxuqrw0Qdvk surw pd{lpl}lqj frqglwlrqv duh dv=
  S ' Kf dqg   S
W ' Kf
W +9,
Dw vwdjh rqh/ wkh jryhuqphqwv vhw wd{hv wdnlqj lqwr dffrxqw wkh vxevhtxhqw
uhdfwlrqv ri wkh upv1 Lw lv dvvxphg wkdw wkh surwv ri hdfk up dffuxh wr wkh uhsuh0
vhqwdwlyh frqvxphu ri wkdw frxqwu| dv oxps0vxp lqfrph/ dv grhv wd{ uhyhqxh1< Wkh
xwlolwlhv ri wkh uhsuhvhqwdwlyh djhqw lq wkh wzr frxqwulhv duh wkhq wkh vxp ri frqvxphu
dqg surgxfhu vxusoxv soxv frqvxpswlrq wd{ uhyhqxhv=

















Wrwdo glhuhqwldwlrq ri +:, jlyhv/ xvlqj +<,=
















2 'd KE(W  2fW  KE2qW n qW|W
_oqW*/ 2 ' qW*q n qW|_
Wkh htxloleulxp wd{ udwhv duh wkhq ghulyhg e| vhwwlqj=
 'f +, |_ '
(  2f
2q n qWc +44,

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Lw lv fohdu iurp +44, dqg +45, wkdw wkh rswlpdo wd{ iru wkh frxqwu| wkdw h{sruwv
wklv jrrg lv xqdpeljxrxvo| qhjdwlyh/ exw wkh vljq iru wkh lpsruwhu lv dpeljxrxv1
Wkh lqwxlwlrq lv fohdu1 Wkhuh duh wzr irufhv dw zrun1 Rqh lv wkh vwdqgdug whupv
ri wudgh hhfw= d frqvxpswlrq vxevlg| lqfuhdvhv grphvwlf ghpdqg dqg wkhuhiruh wkh
lqwhuqdwlrqdo sulfh1 Wklv lv fohduo| jrrg iru wkh h{sruwlqj frxqwu| dqg edgi r uw k h
lpsruwlqj1 Wkh rwkhu lv wkh Pduvkdooldq vxevlg| dujxphqw= d frqvxpswlrq vxevlg|
uhgxfhv wkh prqrsro| glvwruwlrq1 Iru wkh h{sruwlqj frxqwu|/ erwk hhfwv zrun lq wkh
vdph gluhfwlrq dqg vr wkh rswlpdo wd{ lv xqdpeljxrxvo| qhjdwlyh1 Iru wkh lpsruwlqj
frxqwu|/ krzhyhu/ wkh wd{ lv srvlwlyh li dqg rqo| li wkh whupv0ri0wudgh hhfw grplqdwhv
wkh Pduvkdooldq hhfw1 Zh dvvxph/ zlwkrxw orvv ri jhqhudolw|/ wkdw wkh iruhljq frxqwu|
h{sruwv wkh jrrg xqghu frqvlghudwlrq +l1h1 (W 	f W,v rw k d w|W
_ 	 f/w k hv x s h u v f u l s w
 lqglfdwlqj wkh Qdvk jdph1
Wxuqlqj wr wkh zhoiduh hhfwv ri kduprql}dwlrq/ qrwh uvw wkdw xvlqj +44, dqg










8dqg frqvlghu wkhq wkh hhfwv ri kduprql}lqj wd{hv lq wkh yhu| jhqhudo vhqvh ri prylqj
wd{hv lq hdfk frxqwu| wrzdug vrph zhljkwhg dyhudjh M ' b|_ nE  b|W
_/z k h u h
b 5 Efc=
_|_ ' BEM  |_
_|
W
_ ' BEM  |
W
_c +47,
zkhuh B lv d vpdoo srvlwlyh vfdodu1
Wdnlqj uvw wkh vshfldo fdvh lq zklfk b ' qK +zklfk lv wkh irup frqvlghuhg lq










2 : f +48,
Wkdw lv/ wkh kduprql}dwlrq wr wkh sduwlfxodu zhljkwhg dyhudjh/ zlwk wkh zhljkwv uh0
 hfwlqj uhodwlyh vorshv ri ghpdqg fxuyhv/ lq +47, lv srwhqwldoo| Sduhwr lpsurylqj= erwk
frxqwulhv fdq jdlq iurp kduprql}dwlrq li dssursuldwh frpshqvdwlrq lv sdlge h w z h h q
wkhp1 Fohduo| wkhq dw ohdvw rqh frxqwu| pxvw jdlq iurp vxfk kduprql}dwlrq1
Xqghu zkdw flufxpvwdqfhv zloo erwk jdlq hyhq zlwkrxw frpshqvdwlrq ehlqj
s d l g B Z hk d y hv h h qd e r y hw k d w|W
_ 	 f1 Li zh fdq vkrz wkdw |
_ : f/w k h qf o h d u o |
|
_ :| W
_ dqg dq| kduprql}dwlrq ri wkh irup lq +47,uxoh zloo phdq udlvlqj wkh iruhljq
wd{ dqg orzhulqj wkh krph1 Exw wkhq +46, lpsolhv wkdw erwk frxqwulhv ehqhw iurp wkh
kduprql}dwlrq143 Wkxv kduprql}dwlrq lv vxuh wr ehqhw wkh h{sruwlqj frxqwu|/ dqg
lv Sduhwr0lpsurylqj li dqg rqo| li hdfk frxqwu| wd{hv wkh jrrg wkdw lw lpsruwv pruh
khdylo| wkdq wkdw lw h{sruwv144 AIurp +44,/ lw iroorzv wkdw |
_ zloo lqghhg eh srvlwlyh
li dqg rqo| li f*( 	 *2/ l1h1 wkh krph up kdv ohvv wkdq 83 shufhqw ri wkh grphvwlf
pdunhw1
43Wklv frqfoxvlrq wkdw erwk frxqwulhv zloo jdlq iurp kduprql}dwlrq li dqg rqo| li wkhlu lqlwldo
wd{ udwhv glhu lq vljq lv uhplqlvfhqw ri/ exw glvwlqfw iurp/ Sursrvlwlrq 4+ f ,r iN h h qd q gO d k l u l
+4<<6,1 Wklv sursrvlwlrq vkrzv wkdw zkhq erwk ghvwlqdwlrq0edvhg wd{hv dqg surgxfwlrq vxevlglhv duh
ghsor|hg lw lv qhfhvvdu| dqg vx!flhqw iru kduprql}dwlrq wr d sduwlfxodu zhljkwhg dyhudjh +iurp wkh
qrq0frrshudwlyh htxloleulxp, wr eh vwulfwo| Sduhwr lpsurylqj wkdw wd{hv lq wkh wzr frxqwulhv kdyh
rssrvlwh vljq> khuh/ krzhyhu/ wkh pryhphqw lv wr dq| zhljkwhg dyhudjh/ dqg surgxfwlrq vxevlglhv duh
qrw dydlodeoh1
44Wklv odwwhu frqfoxvlrq lv frqvlvwhqw zlwk Sursrvlwlrq : ri Orfnzrrg +4<<<,1
9Wkhvh uhvxowv fdq eh jlyhq d vlpsoh lqwxlwlrq1 Frqvlghu uvw wkh hhfwv ri
kduprql}dwlrq iurp wkh shuvshfwlyh ri wkh orz wd{ +iruhljq, h{sruwlqj frxqwu|1 Dv
dq hqyhorsh surshuw|/ zhoiduh lv dhfwhg rqo| e| wkh uhgxfwlrq lq wkh krph frxqwu|*v
wd{1 Wklv kdv wkuhh hhfwv=45 d ehqhfldo whupv ri wudgh hhfw +vlqfh wkh lqfuhdvh lq
krph ghpdqg udlvhv wkh zruog sulfh ri wkh iruhljq frxqwu|*v h{sruwdeoh,> dqh { s d q v l r q
ri wkh iruhljq frxqwu|*v rxwsxw +ehqhfldo ehfdxvh/ iurp +9,/ wkh zruog sulfh h{fhhgv
pdujlqdo frvwv,> dqg d frqwudfwlrq ri grphvwlf ghpdqg +ehqhfldo ehfdxvh wkh qhjdwlyh
frqvxpswlrq wd{ phdqv wkdw wkh ydoxh ri vhoolqj wkh jrrg rq wkh zruog pdunhw h{fhhgv
wkdw ri grphvwlf frqvxpswlrq,1 Iurp wkh shuvshfwlyh ri wkh krph frxqwu|/ rq wkh rwkhu
kdqg/ doo wkdw pdwwhuv lv wkh lqfuhdvh lq wkh iruhljq frxqwu|*v wd{ udwh1 Wklv wrr vkliwv
frqvxpswlrq lq wkh gluhfwlrq ri wkh krph frxqwu|/ zklfk frqvhtxhqwo| jdlqvl iw k h
sulfh lw sd|v iru wkh jrrg +wkh zruog sulfh, lv ohvv wkdq wkh ydoxh grphvwlf frqvxphuv
sodfh xsrq lw +phdvxuhg e| wkh krph frqvxphu sulfh,= wkxv lw lv wkdw/ dv lq +46,/ wkh
krph frxqwu| dovr ehqhwv iurp kduprql}dwlrq li dqg rqo| li wkh wd{ udwh wkhuh lv
lqlwldoo| srvlwlyh1
6 Ruljlq0edvhg frpprglw| wd{hv
Kdylqj suhvhqwhg wkh prgho lq ghwdlo iru wkh fdvh ri ghvwlqdwlrq wd{hv/ zh fdq ghdo
pruh eulh | zlwk wkh fdvh ri ruljlq0edvhg wd{hv1 Zh vlpso| dphqg wkh prgho wrk d y h
wd{hv ohylhg rq dq ruljlq edvlv= wkdw lv/ ohylhg dw d udwh vshflhg e| dqg sdlgw rw k h
frxqwu| lq zklfk wkh frpprglw| lv surgxfhg +udwkhu wkdq/ dv xqghu wkh ghvwlqdwlrq
sulqflsoh/ lq wkh frxqwu| zklfk lw lv frqvxphg,1
Wkh ghpdqg ixqfwlrqv dqg wkh zruog pdunhw htxloleulxp duh h{dfwo| dv lq +4,
dqg +5,1 Jlyhq wkdw wd{hv |J dqg |W
J duh qrz ohylhg rq dq ruljlq edvlv/ lqwhuqdwlrqdo
duelwudjh htxdwhv frqvxphu sulfhv dfurvv wkh wzr frxqwulhv/ vr wkdw  ' W ' 1
Wkh rqo| rwkhu fkdqjh lv lq wkh ghvfulswlrq ri wkh surw ixqfwlrqv/ zklfk duhq r z =
'E   |J  Sf  8c 
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:Xvlqj +4, dqg +5,/ wkh djjuhjdwh lqyhuvh ghpdqg ixqfwlrq lv  ' KEknkWKEfnfW1
Zlwk wkh upv ehkdylqj dv Frxuqrw frpshwlwruv/ surw pd{lpl}dwlrq qrz uhtxluhv
wkdw=





Jlyhq wkh vdph lqgluhfw xwlolw| ixqfwlrqv dv lq +:,/ exw qrz zlwk wd{ uhyhqxh
ri |Jf/ wkh uhohydqw zhoiduh h{suhvvlrqv wxuq rxw wr eh=
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Pruhryhu/ vxevwlwxwlqj wkh ydoxhv ri wkh Qdvk wd{ udwhv lqwr +4;,/ zh jhw=
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Wkh lpsolfdwlrq lv yhu| vwudljkwiruzdug1 Kduprql}dwlrq lv lq wklv fdvh Sduhwr lp0
surylqj li dqg rqo| li wkh orz wd{ frxqwu| +reoljhg e| kduprql}dwlrq wr udlvh lwv wd{
u d w h ,l vd ql p s r u w h ur iw k hw d { h gj r r g+ d q gw k hk l j kw d {f r x q w u | /f r u u h v s r q g lqjo|/ lv
dq h{sruwhu,1 Wkh lqwxlwlrq iru wklv iroorzv rq frqvlghulqj zk| lw lv wkdw d frxqwu|
hphujhv dv dq lpsruwhu lq wkh Qdvk htxloleulxp1 Wklv lv iru hlwkhu ru erwk ri wzr
uhdvrqv= ehfdxvh lw kdv kljkhu frvwv/ dqg wkhuhiruh orzhu rxwsxw> ru ehfdxvh lw kdv
vwurqjhu ghpdqg1 Rq wkh uvw frxqw/ wkh frxqwu| whqgv wr vhw wrr orz d wd{ udwh/ vlqfh
lq wkh uvw ehvw wkh uhodwlyho| lqh!flhqw up vkrxog eh gulyhq rxw +e| dq h{ruelwdqw
;wd{,1 Rq wkh vhfrqg frxqw/ lw vhwv wrr orz d wd{ ehfdxvh ri lwv frqfhuq iru frqvxphuv*
vxusoxv +zklfk lv kljk,1
Sxuvxlqj wkh lpsolfdwlrqv ri +54, ixuwkhu/ frqvlghu uvw wkh fdvh lq zklfk suhi0
huhqfhv duh wkh vdph lq wkh wzr frxqwulhv/ vr wkdw ( ' (W1 Wkhq/ xvlqj +4:, dqg
+4<,/ lw fdq eh vkrzq wkdw |
J  |W
J ' S  SW1 Wkdw lv/ wkh orz frvw frxqwu| lpsrvhv
d orzhu wd{ wkdq wkh kljk frvw rqh +uh hfwlqj wkh juhdwhu vwuhqjwk ri lwv uhqw0vkliwlqj
hhfw,1 Fohduo| wkhq wkh orz wd{/ orz frvw frxqwu| zloo kdyh kljkhu rxwsxw> dqg zlwk
ghpdqg wkh vdph lq wkh wzr frxqwulhv lw zloo dovr eh wkh h{sruwhu ri wkh wd{hg jrrg1
Dvvxplqj zlwkrxw orvv ri jhqhudolw| wkdw S:S W/v rw k d w|
J :| W
J / fW :( W dqg
f	( / lw lpphgldwho| iroorzv wkdw dq| wd{ kduprql}dwlrq/ prylqj erwk frxqwulhv
wrzdugv d zhljkwhg dyhudjh ri wkh udwhv iurp zklfk wkh| vwduw/46 vwulfwo| uhgxfhv wkh
zhoiduh ri hdfk1
Wkh uhdvrq lv vlpsoh1 Wkh uvw ehvw srolf|  l1h1 wkdw zklfk pd{lpl}hv joredo
zhoiduh  lv wr lpsrvh d khdy| wd{ rq wkh pruh lqh!flhqw up  hqrxjk/ lghdoo|/w r
gulyh lw rxw ri exvlqhvv  dqg sd| d Pduvkdooldq vxevlg| wr wkh pruh h!flhqw up=47
urxjko| vshdnlqj/ wkh iruphu +dlphg dw uhdoorfdwlqj surgxfwlrq dfurvv frxqwulhv, sur0
prwhv surgxfwlrq h!flhqf| zklovw wkh odwwhu +dlphg dw wkh prqrsro| glvwruwlrq, sur0
prwhv doorfdwlyh h!flhqf|1 Wkh qrq0frrshudwlyh htxloleulxp/ dv zh kdyh vhhq/ kdv wkh
surshuw| wkdw wkh wd{ lv lqghhg kljkhu iru wkh pruh lqh!flhqw up1 Exw dowkrxjk
vhoi0lqwhuhvw wkxv ohdgv wr wkh khdy| wd{dwlrq ri wkh ohvv h!flhqw up/ wkh lqwhuhvw ri
hdfk frxqwu| lq rewdlqlqj vrph surw lqfrph phdqv wkdw wklv whqghqf| lv qrw sxvkhg
dv idu dv frxqwulhv zrxog/ li wkh| zhuh deoh wr frrshudwh hhfwlyho|/ lghdoo| zlvk1 Kdu0
prql}dwlrq/ zklfk phdqv orzhulqj wkh wd{ rq wkh ohvv h!flhqw up dqg udlvlqjl wr q
wkh pruh h!flhqw/ pryhv wd{hv lq h{dfwo| wkh zurqj gluhfwlrq= h!flhqf| fdoov iru pruh
glvvlplodulw| lq wd{ udwhv/ qrw ohvv1
46Lw lv wr eh qrwhg wkdw lq wkh olwhudwxuh dqdo|vlv lv w|slfdoo| frqgxfwhg zlwk vshflf zhljkwv1 Khuh
zh gr qrw qhhg wr vshfli| wkh zhljkwv> zkdw zh vd| lv wuxh iru dq| zhljkwv o|lqj ehwzhhq 3 dqg 41
47Lpsolflwo|/ zh dvvxph wkdw wkh {hg frvwv kdyh douhdg| ehhq lqfxuuhg ehiruh jryhuqphqw srolflhv
duh pdgh vr wkdw lq ghflglqj wkh uvw0ehvw srolf| wkh jryhuqphqwv ljqruh wkh {hg frvwv1
<Wxuqlqj wr wkh pruh jhqhudo fdvh zkhuh suhihuhqfhv lq wkh wzr frxqwulhv duh qrw
qhfhvvdulo| wkh vdph/ udlvlqj wkh srvvlelolw| wkdw ( 9' (W/ vxssrvh zlwkrxw vxevwdqwlyh
orvv ri jhqhudolw| wkdw f:( W dqg khqfh |W
J :| 
J 1 Iroorzlqj Mrqhv +4<;8,/ lw lv
ixuwkhu dvvxphg wkdw ghpdqg lv kljkhu lq wkh lpsruwlqj frxqwu| vr wkdw (W :( 1
Wkxv f:( W :( 1 Uhzulwlqj +54, dv
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zh djdlq qg wkdw dq| wd{ kduprql}dwlrq/ prylqj erwk frxqwulhv wrzdugv vrphz h l j k w h g
dyhudjh ri wkh udwhv iurp zklfk wkh| vwduw/ vwulfwo| uhgxfhv wkh zhoiduh ri hdfk1
7 Frqfoxglqj uhpdunv
Zkloh wkh sxusrvh khuh kdv ehhq wr suhvhqw dq lqvwuxfwlyh h{dpsoh/ qrw wr vhhn pd{l0
pxp jhqhudolw|/ wzr srvvleoh h{whqvlrqv wr wkh dqdo|vlv/ vxjjhvwhg e| d uhihuhh/ phulw
vrph frpphqw1 Iluvw/ rqh fdq frqfhlyh ri wkhuh ehlqj pdq| lpshuihfwo| frpshwlwlyh
vhfwruv/ udwkhu wkdq mxvw rqh1 Li glvwlqfw wd{ udwhv fdq eh dssolhg wr hdfk  fru0
uhvsrqglqj wr h{flvhv udwkhu wkdq d eurdg0edvhg vdohv wd{  wkhq +jlyhq dvvxpswlrq
dnlq wr wkrvh deryh/ wrjhwkhu zlwk dq devhqfh ri furvv0sulfh hhfwv, frqfoxvlrqv vlplodu
w rw k r v hd e r y hz l o od s s o | 1Z k h qw k hv d p hd gy d o r u h pw d {u d w hp x v we hd s s o l h gw rd o o
vhfwruv/ krzhyhu/ wkhuh lv fohduo| vfrsh iru juhdwhu dpeljxlw| ri rxwfrphv1 Vhfrqg/ e|
dvvxplqj wkdw wkhuh duh qr frvwv wr wkh pryhphqw ri jrrgv rwkhu wkdq wkrvh uhodwhg
wr wd{/ wkh dqdo|vlv kdv suhfoxghg sulfh glvfulplqdwlrq ehwzhhq wkh wzr frxqwulhv> wklv
wrr zrxog fohduo| fdoo iru d yhu| glhuhqw dqdo|vlv1
Zkdw wkh uhvxowv khuh gr vkrz fohduo| lv wkh lqwhughshqghqfh ehwzhhq wkh surshu
dqvzhuv wr wkh wzr nh| txhvwlrqv wkdw dulvh lq ghvljqlqj lqgluhfw wd{hv lq dql q f u h d v l q j o |
lqwhjudwhg zruog= Vkrxog wkrvh wd{hv eh ohylhg e| wkh ghvwlqdwlrq ru ruljlq sulqflsohB
Vkrxog wkh| eh kduprql}hg dfurvv frxqwulhvB Wkhvh wzr txhvwlrqv  zklfk klwkhuwr
kdyh ehhq/ zlwkrxw h{fhswlrq/ dqdo|vhg vhsdudwho|  fdqqrw eh dqvzhuhg lqghshq0
ghqwo| ri rqh dqrwkhu1 Kduprql}dwlrq pd| eh jrrg srolf| zkhq wd{hv duh ohylhg rq
43d ghvwlqdwlrq sulqflsoh +ehfdxvh/ yhu| orrvho| vshdnlqj/ lw doohyldwhv wkh lqh!flhqf|
lq wkh lqwhuqdwlrqdo doorfdwlrq ri frqvxpswlrq lpsolhg e| wd{0lqgxfhg glhuhqfhv lq
frqvxphu sulfhv, exw edg srolf| li wd{hv duh ohylhg rq dq ruljlq edvlv +ehfdxvh lw zruv0
hqv surgxfwlrq lqh!flhqflhv e| prylqj surgxfwlrq dzd| iurp wkh orz frvwdqg vr/
lq htxloleulxp/ orz wd{frxqwu|,1 Dowkrxjk zh pdnh wkh deryh srlqw zlwk wkhk h o s
ri d yhu| vshflf prgho/ wklv surylghv d vwdun looxvwudwlrq ri wkh pruh jhqhudo srlqw
wkdw wkh ghvludelolw| ri kduprql}lqj vrph dvshfwv ri srolf| lv oldeoh wr ghshqg rq wkh
zlghu hfrqrplf frqwh{w zlwklq zklfk wkdw kduprql}dwlrq rffxuv1 Jhqhudol}dwlrqv dv
wr wkh phulwv +ru rwkhuzlvh, ri srolf| frqyhujhqfh duh iru wklv uhdvrq/ dqg rwkhuv/ wr
eh plvwuxvwhg1
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Hfrqrplfv/ 96/ 77:07991
Kdx hu/ D1/ J1 Vfkmhoghuxs dqg I1 Vwdkohu/ 5333/ Frpprglw| wd{dwlrq dqg lqwhuqd0
wlrqdo wudgh lq lpshuihfw pdunhwv/ FHVlir Zrunlqj Sdshu Qr1 6:91
Mrqhv/ U1Z1/ 4<;8/ Lqfrph hhfwv dqg sdudgr{hv lq wkh wkhru| ri lqwhuqdwlrqdo wudgh/
Hfrqrplf Mrxuqdo/ <8/ 66306771
Nhhq/ P1/ 4<;:/ Zhoiduh hhfwv ri frpprglw| wd{ kduprql}dwlrq/ Mrxuqdo ri Sxeolf
Hfrqrplfv/ 66/ 43:04471
Nhhq/ P1/ 4<;</ Sduhwr0lpsurylqj lqgluhfw wd{ kduprql}dwlrq/ Hxurshdq Hfrqrplf
Uhylhz/ 66/ 40451
Nhhq/ P1 dqg V1 Odklul/ 4<<6/ Grphvwlf wd{ uhirup dqg lqwhuqdwlrqdo roljrsro|/ Mrxuqdo
ri Sxeolf Hfrqrplfv/ 84/ 880:71
Nhhq/ P1 dqg V1 Odklul/ 4<<;/ Wkh frpsdulvrq ehwzhhq ghvwlqdwlrq dqg ruljlqs u l q f l 0
sohv xqghu lpshuihfw frpshwlwlrq/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 78/ 6560
6831
Odklul/ V1 dqg S1 Udlprqgrv0Pûoohu/ 4<<;/ Sxeolf jrrg surylvlrq dqg wkh zhoiduh hhfwv
ri lqgluhfw wd{ kduprql}dwlrq/ Mrxuqdo ri Sxeolf Hfrqrplfv/ 9:/ 586059:1
Orfnzrrg/ E1/ 4<<:/ Fdq frpprglw| wd{ kduprql}dwlrq eh Sduhwr0lpsurylqj zkhq
jryhuqphqw vxsso| sxeolf jrrgvB/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 76/ 6;:0
73;1
Orfnzrrg/ E1/ 4<<</ Wd{ frpshwlwlrq dqg wd{ fr0ruglqdwlrq xqghu ghvwlqdwlrq dqg
ruljlq sulqflsohv= d v|qwkhvlv/ plphr/ Xqlyhuvlw| ri Zduzlfn1
Orfnzrrg/ E1/ J1 P|ohv dqg G1 gh Ph}d/ 4<<7/ Zkhq duh ruljlq dqg ghvwlqdwlrq
uhjlphv htxlydohqwB/ Lqwhuqdwlrqdo Wd{ dqg Sxeolf Ilqdqfh/ 4/ 80571
Orsh}0Jdufld/ P1/ 4<<7/ Wkh ruljlq sulqflsoh dqg wkh zhoiduh jdlqv iurp lqgluhfw wd{
kduprql}dwlrq/ Lqwhuqdwlrqdo Wd{ dqg Sxeolf Ilqdqfh/6 /; 6 0 < 6 1
Orsh}0Jdufld/ P1/ 4<<;/ Rq zhoiduh dqg uhyhqxh hhfwv ri lqgluhfw wd{ kduprql}dwlrq/
Hfrqrplfv Ohwwhuv/ 93/ 4;804<61
45